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Method and structure for retaining a tube 

Hie present invention relates to a method and structure for holding and retaining a tube in 
place relative to a surface. 

It is often desirable to hold and retain a tube or pipe to a surface. For example, this is 
particularly desirable where a tube or pipe extends into, or from, a device, such as for 
example, a pump or motor etc.. 

For the benefit of clarity the terms tube and pipe should be understood to be 
interchangeable in this specification. 

A known method and structure of holding and retaining a tube is shown in Figure 1, 
wherein a collar fitting 2, having a shoulder 4, is brazed onto a tube 6. A stamped metal 
holding clamp 8, which is attachable to a surface, is shaped to be engageable with the 
shoulder 4 to thereby hold and retain the tube 6 relative to the said surface. 

An alternative known method and structure is shown in Figure 2 wherein instead of the 
shoulder being formed on a collar as in Figure 1, the shoulder 4 is cold formed in the tube 
6. A similar holding clamp is used to hold and retain the tube relative to a surface as 
described in the previous paragraph. 
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These known methods and structures are generally used to hold and retain tubes, which 
contain a fluid. Also, such tubes extend into, and out of, devices such as pumps and 
motors, wherein a seal, such as an 0 ring, is used to prevent leakage of the fluid at the 
tube-device interface. 

However, these known methods are disadvantaged in that the formation of the seal and 
the means for holding and retaining the tube requires two separate manufacturing steps. 
Therefore, the structure is relatively expensive to make. Furthermore, these known 
structures allow the tube to rotate within the clamp. It is therefore desirable for there to be 
a method and structure, for holding and retaining a tube, which is relatively simple and 
inexpensive to manufacture. It is also desirable for there to be such a method and 
structure which provides improved holding and retaining of a tube relative to a surface. 

According to the present invention there is provided a tube retainer comprising a tube 
having a retention groove formed in the external surface, adjacent to an open end, of said 
tube, and a holding clamp adapted to engage said retention groove. 

The retention groove may be annular and may be formed around at least part of the 
external surface of the said tube. 

The holding clamp may be a flat plate having a slot formed therein for engaging said 
retention groove. The slot may be open ended. 
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The tube may further comprise a second groove, formed in the external surface of the 
tube, adapted to receive sealing means, such as, for example, an O ring. The second 
groove may be formed in the tube between the retention groove and the end of said tube. 

According to a second aspect of the present invention there is provided a method of 
manufacturing a tube retainer as claimed in claim 1, comprises the steps of: providing a 

* 

tube; forming a retention groove in the external surface of said tube, adjacent an open end 
thereof; providing a flat plate and forming a slot in said flat plate to form a clamping 
plate. 

The method may further comprise the step of forming a second groove, suitable for 
receiving sealing means such as, for example, an 0 ring. The second groove may be 
formed the external surface of the tube between the retention groove and the adjacent 
open end of the tube. 

At least one of the retention groove and second groove may be formed in the external 
surface by rolling a groove therein. Alternatively, at least one of the retention groove and 
second groove may be formed in the external surface by cutting a groove therein. 

According to a third aspect of the present invention there is provided a method of 
retaining a method of retaining a tube to engage a device comprises the steps of: 
providing a tube; forming a retention groove adjacent an end of the tube; providing a flat 
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plate: forming a slot in the plate to form a holding clamp; engaging said slot with said 
retention groove; and, attaching said holding clamp with the tube to the device. 

The retention groove may be annular and may be formed at least around part of the 
external surface of the tube. 

The method may further comprise forming a second groove, suitable for receiving sealing 
means, such as an O ring. The second groove may be formed between the retention 
groove and said end of the tube. 

The present invention will now be described further with reference to the following 
drawings, in which: 

Figure 1 is a perspective view of a prior art tube retention structure; 

Figure 2 is a perspective view of a second prior art retention structure; 

Figure 3 is a perspective view of the tube structure according to the present invention; 

Figure 4 is a perspective view of a holding clamp according to the present invention; 

Figure 5 is a perspective view of an alternative holding clamp according to the present 
invention; 
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Figure 6 is a cross sectional view of the tube end with the retention groove and second 
seal groove; 

Figure 7 is a cross sectional drawing showing a method of formation of the grooves in the 
tube according to the present invention; 

Figure 8 is a cross sectional drawing showing a second method of formation of the 
grooves in the tube according to the present invention; and, 

■ 

Figure 9 is a cross sectional view of the tube retainer attached to a device. 

Referring to Figure 3, the present invention provides for a tube retainer 100 for retaining 
a tube relative to a surface on a device (not shown) such as a pump or motor. The tube 
retainer 100 comprises a tube 102 and a holding clamp 103. 

The tube 102 has an external surface 104 in which there is formed an annular retention 
groove 106 adjacent an open end 107 thereof. However, it will be appreciated by the 
reader that the groove is not limited to being annular for the working of the invention. 
Instead, for example, the retention groove may be in the form of one or more flat portions 
formed in the external surface of the tube. This particular example may be advantageous 
if it desirable to prevent rotation of the tube relative to the holding clamp. 
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The tube further comprises a second groove 108 also formed in the external surface 104 
of the tube 102, The second groove 108 is formed to receive sealing means such as an O 
ring 110 which forms a fluid seal between the tube and the device into which the tube 
extends. 

Referring also to figure 4, the holding clamp 103 is formed from a stamped metal plate, A 
slot 1 12 is formed in the holding clamp 103 to engage the retention groove 106, of the 
tube 102. The slot 1 12 is an open mouthed slot which extends to open at the periphery of 
the holding clamp. An alternative holding clamp 103a, shown in Figure 5, comprises a 
closed slot 1 12a having a diameter to receive the tube 102 and an extended portion of 
lesser diameter to engage the retention groove 106. 

The holding clamps 103 and 103a further comprise a bolt hole 1 12, which may be 
threaded, for receiving a bolt (not shown) for bolting to the surface of a device. Of 
course, it will be appreciated by the reader that the holding clamp may be held against the 
surface by other means and the invention is equally workable therewith. 

By way of engaging the retention groove 106, of the tube, and being bolted to the surface 
of a device, the holding clamp 103 retains and holds the tube relative to the surface of the 
device to provide a secure connection for fluid connection between the tube and the 
device. 
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Referring to Figure 6a, the retention groove 106 and the second seal groove 108 are 
formed in the external surface 104 of the tube by rolling means of manufacture. Each of 
the grooves is thereby formed in the external surface of the tube from the wall thereof. 

Alternatively, referring to Figure 6b, the retention groove 106 and the second seal groove 
108 is formed in the external surface 104 of the tube by cutting means of manufacture. 
Each of the grooves is thereby formed in the external surface 104 of the tube within the 
wall thereof. 

The retention groove 106 may be formed having steep or substantially vertical sides in 
order to enhance engagement of the groove 106 with the holding clamp 103. On the other 
hand the second seal groove 108 may be formed having shallower sides to facilitate 
accommodation of the O ring 110. However, this may not be essential for the working of 
the invention. 

Referring to Figure 7, a method of manufacturing the tube structure is shown whereby the 
retention groove 106 and the second seal groove 108 is formed from a rolling method of 
manufacture whereby groove forming wheels 1 14 are rolled over the external surface 104 
of the tube to form the grooves, 106 and 108, therein. 

Referring to Figure 8, a second method of manufacturing the tube structure is shown 
whereby the retention groove 106 and the second seal groove 108 are formed in the 
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external surface 104 of the tube by cutting the grooves in the wall thereof using cutting 
tools 116. 

hi the methods of manufacture described above, the retention groove and the second 
groove may advantageously be formed simultaneously by the same method and using the 
same tools. 



Referring to Figure 9, the tube retainer 100 is shown attached to a device 1 18 for fluid 
communication between the pipe end 107 and an input/output port 120 disposed in the 
device. The pipe 102 is engaged in the slot 1 12 of the holding clamp 103. The holding 
clamp 103 is attached to the device 1 18 by way of a threaded bolt 122 which is in 
communication with a threaded bore 124 located in the device 1 18 to hold the holding 
clamp to a surface 126 thereof, thereby retaining the pipe 102 relative thereto. 

* 

It will appreciated by the reader that other methods of attaching the holding clamp 103 to 
the device 1 18 are equally applicable to the working of the invention. 
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CLAIMS 

1 . A tube retainer comprising: 

a tube having a retention groove formed in an external surface, adjacent an open end, of 
said tube, and 

a holding clamp adapted to engage said retention groove. 

2. A tube retainer as claimed in Claim 1 , wherein the retention groove is annular. 

3. A tube retainer as claimed in Claims 1 or 2, wherein the holding clamp is a flat 
plate having a slot formed therein for engaging the retention groove. 

4. A tube retainer as claimed in Claim 3, wherein the slot is open ended such that it 
is formed from the peripheral edge of the flat plate. 

5. A tube retainer as claimed in any of the preceding claims, wherein the tube further 
comprises a second seal groove formed in the external surface thereof interposed between 
the retention groove and the open end of the tube, wherein the sealing groove is adapted 
to receive sealing means. 

6. A tube retainer as claimed in Claim 5, wherein the sealing means is an 0 ring. 
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7. A tube retainer as claimed in any of the preceding claims, wherein said holding 
clamp is attached to a device, said device having an inlet/outlet port therein for receiving 
said tube. 

8. A method of manufacturing a tube retainer, as claimed in Claim 1, comprising the 
steps of: 

providing a tube; 

forming a retention groove in the external surface of said tube, adjacent the open end of 
said tube; 

providing a flat plate and forming a slot in said flat plate to form a clamping plate. 

9. A method as claimed in Claim 7, comprising a further step of: 

forming a second seal groove in the external surface of the tube, said second seal groove 
being formed such that it is suitable for receiving sealing means. 

10. A method as claimed in Claim 8, whereby the second sealing groove is formed in 
the external surface of the tube between the retention groove and the adjacent open end of 
the tube. 

11. A method as claimed in Claims 7 to 9, whereby at least one of the retention 
groove and second seal groove is formed in the external surface by rolling a groove 
therein. 
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12. A method as claimed in Claims 7 to 9, whereby at least one of the retention 
groove and second seal groove is formed in the external surface by cutting a groove 
therein. 

13 . A method of retaining a tube to engage a device comprising: 
forming a retention groove adjacent to an end of the tube; 

forming a slot in a holding clamp to engage said annular retention groove; 
attaching said holding clamp with the tube to the device. 

14. A method as claimed in Claim 12, whereby the retention groove is annular. 

15. A method as claimed in Claims 12 and 13, further comprising forming a second 
seal groove between said retention groove and said end of said tube for receiving sealing 
means. 



1/4 





102 



108 



I//// 




-, \ 



104 



i 



ZZZZZZZZZ7* 




///// 



r 



107 



7777 




zzzzzzzzz. 




N10 



^ / ,,U X /106 



107 



V777k^///////f//)Xv7777A 



Ffe. (to 



3/4 




Fig. 7 




■116- 



104 



-J/////!/////, 




102 



J 




Fig. 8 



INTERNATIONAL SEARCH REPORT 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 F16L37/08 



F16L37/00 



htem|Jal Application No 

PCT/GB2005/000342 



Aooordlng to International Patent Ctasslflcation (IP C) or to both national classification and IPC 

B, -HELPS SEARCHED 

Minimum documentation searched (classification system followed by classification symbofe) 



Documentation searched other than minimum documentation to the extent that such documents are Included In the fields searched 
Electronic data base consulted during the International search (name of data base and, where practical, search terms used) 

EPO-Internal 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



1 



Category 0 



Clation of document, wtth Indication, where appropriate, of the relevant passages 

US 4 244 608 A (STUEMKY ET AL) 
13 January 1981 (1981-01-13) 
figures 



US 5 104 158 A (MEYER ET AL) 
14 April 1992 (1992-04-14) 
figures 

EP 0 521 776 A (AUTOMOBILES PEUGEOT; 

AUTOMOBILES CITROEN) 

7 January 1993 (1993-01-07) 

figures 

US 5 860 681 A (SLAIS ET AL) 
19 January 1999 (1999-01-19) 
figures 



| X | Furth er documents are listed In the continuation of box C. 
* Special categories of cited documents : 

'A" document deflnhg (he general state of the art which Is not 
considered to be of particular relevance 

'E' earfler document but published on or after the International 
ruing date 

•L" document which may throw doubts on priority claIm(s)or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

■O* document referring to an oral disclosure, use, exhibition or 
other means 

'P* document published prior to the International filing date but 
later than the priority dale claimed 

Date of the actual completion of Ihe International search 



11 May 2005 

Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL-2280HVR|SwQk 
Tel (+31 -70) 340-2040, Tx. 31 661 epo nL 
Fax (431-70)340-3016 

Form PCT/lSA/210 (sooond chest) (January 2004) 



-/-- 



Relevant to dalm No. 



1-15 



1=3,5^15 



1-15 



1-4,7,8, 
13,14 



Patent family members are listed In annex. 



V later document published after the International filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
Invention 

•X* document of particular relevance; the claimed Invention 
cannot be considered novel or cannot be considered to 
Involve an inventive step when the document Is taken atone 

"V document of particular relevance; the claimed invention 
cannot be considered to Involve an Inventive step when the 
document Is combined with one or more olher such docu- 
ments, such combination being obvious to a person skilled 
In the art 

1 V document member of the same patent family 
Date of matting of the Internationa) search report 



25/05/2005 



Authorized officer 



Budtz-Olsen, A 



nanft 1 of 2 




nan* ? nf 9 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



"intGm^Ut Application No 

PCT/GB2005/000342 



Patent document 




Publication 




Patent family 


Publication 


cited In search report 




date 




member(e) 


date 


i ■ 

US 4244608 


A 


13-01-1981 


NONE 






lie ci n/ti co 

US 5104158 


A 

A 


14-04-1992 


Uo 


5052725 A 


01-10-1991 








Au 


644776 B2 


23-12-1993 








All 

AU 


4491789 A 


09-10-1990 








/* A 

CA 


2001973 Al 


13-09-1990 








DE 


68917739 Dl 


29-09-1994 








DE 


68917739 T2 


02-02-1995 








EP 


0462971 Al 


02-01-1992 








JP 


2977572 B2 


mM mm mm m\ m**. mmW A. 

15-11-1999 








JP 


4506555 T 


12-11-1992 

mm %m *» m> * mr mm 








WO 


9010814 Al 


20-09-1990 


EP 0521776 


A 

A 


07-01-1993 


FR 


2678706 Al 


fh ik Jpk «| aA *V Am*. Am\\ 

08-01-1993 








DE 


69207825 Dl 


Mmm. mmt A mWk\. mmt mmWm mmm, mmm 

07-03-1996 








EP 


f» 4+\ m\ mm mm jm ■ ■« 

0521776 Al 


mfmx mm a*\ -m mm A 

07-01-1993 


US 5860681 


A 


19-01-1999 


AT - 


196538 T 


15-10-2000 








DE 


69518894 Dl 


26-10-2000 








DE 

ww mm 


69518894 T2 


26-04-2001 


■ 






EP 


0713994 Al 


29-05-1996 








ES 


2150537 T3 


01-12-2000 








JP 


2832813 B2 


09-12-1998 








JP 


8233160 A 


10-09-1996 








PL 


311449 Al 


27-05-1996 


DE 3810385 


Al 


16-03-1989 


NONE 







Form PCT/ISA/210 Qpatant lernly »mex) (January 2004) 



